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J/Y in the medium

J/P's are produced in hard scatterings at the early stages of
collision, and interact with the collision medium, thus providing
information about the properties of this medium.

- main production mechanism: gluon fusion
- sensitive to initial state gluon density

- In nucleus-nucleus collisions:
- cold nuclear matter effects
- nuclear absorption, shadowing/anti-shadowing, Cronin effect...
- suppression due to color screening in QGP?
- regeneration?

- feed-down from higher mass resonances (' ~10% and X . ~30%)

need systematic study: A, P, y. centrality. Vs ...
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J/Y in pp collisions
baseline measurement
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Nuclear modification factor RAA
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J/Y in dAu collisions

understanding cold nuclear matter effects

Interaction in medium

- absorption (dissociation) of J/Y
- gluon multiple scattering in initial state (Cronin

effect) resulting in P_ broadening <
Modification of gluon pdf / |
- shadowing: depletion of low momentum gluons i ST R S

= -3 -2 -1
10 10 10 10

accompanied by anti-shadowing at high x .
- gluon energy loss in initial state (shift in x_ resulting in suppression)

- gluon saturation at low x:

Color Glass Condensate \y&

x_=2p/sart(s) x, =x, =0.5(x_+sqri(x *+41)) X, =X, =X -X_
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J/Y in dAu collisions

high x ~0.1 low x ~0.003
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J/Y in dAu collisions

Nuclear dependence at different sgrt(s)
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- Initial state gluon energy loss?
- Sudakov form factor? ~(1-x_)
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J/l|J in dAu collisions
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J/Y in AuAu collisions
Debye color screening predicted to destroy J/{’'s in a QGP
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At RHIC energies the situation is more complicated:
- recombination due to high density of charm quarks

- J/P not screened at all”? (sequential dissociation)
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J/Y in AuAu collisions
Comparison to dAu: cold nuclear matter (cnm) effects

. AuAu - PHENIX Preliminary data CuCu - PHENIX Preliminary data
200 GeV d+Au -> J/Psi , g . #
Vogt expanding octet absorption 200 GeV J/Psi - MRST, EKS98 200 GeV J/Psi - MRST, EKS98
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absorption and shadowing UAU suppression Iis somewhat

stronger than cnm effects,

limits O s~ Smb but we need better dAu statistics
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J/Y in AuAu collisions
Comparison RHIC to SPS
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JAy survival probability

J/Y in AuAu collisions

Suppression only models reproduce NASO results,

————  but predict too much suppression at RHIC
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J/Y in AuAu collisions

Models with J/{ regeneration

Models with suppression plus  '?

recombination/coalescence
work much better!

- Recombination goes with :
o_ 2, with is still poorly

known at RHIC RAA

- Alternative explanations:
Sequential screening of the
higher mass resonances

down to J/y

0.5

Must check other observables! °°
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Sequential dissociation

Recent lattice QCD calculations predict high dissociation
temperature for J/Y (~2T ), but rather low for ¢" and x_ (~1.1T )

Survival probability SJ/LIJ =0.6S +0.3 Sx. + 0.1 Sy

DIRECT
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To understand J/ suppression at RHIC we need more
charmonium measurements: ', X, ...
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J/Y in AuAu collisions

Recombination (e.g. Thews et al., nucl-th/0505055)
predicts a narrower p, and rapidity distributions
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J/Y in AuAu collisions
Rapidity distribution width
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Conclusions

- J/Y cross-section in pp collisions consistent with color octet.

- Weak shadowing and absorption observed in dAu.
Nuclear dependence scales with x_, not x .

- Suppression in NN collisions similar at RHIC and SPS.
Results suggest significant contribution from regeneration,
but other explanations possible.

Need more experimental datal!
- More dAu statistics to pin down cnm effects.
- Measurements of other charmonium/bottonium states.

- Measurements of polarization and flow.

- More accurate open charm crossection...
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Transport models

Combine hydro equations for QGP evolution and
transport equations for primordially produced J/

PHENIX 200 GeV J/¥ Preliminary
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J/y in dAu collisions
nuclear absorption
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J/y in dAu collisions
gluon shadowing

Modification of pdf of gluons
shadowing: depletion of low
momentum gluons in the initial

state
gluon saturation at low x:
Color Glass Condensate
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J/Y in AuAu collisions

Recombination (e.g. Thews et al., nucl-th/0505055)
predicts a narrower p; and rapidity distributions
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